The current study was conducted to examine gender differences in the effect of grief reactions and burnout on emotional distress among clinical oncologists. METHODS: The participants included a convenience sample of 178 oncologists from Israel (52 of whom were women) and Canada (48 of whom were women). Oncologists completed a questionnaire package that included a sociodemographic survey, the General Health Questionnaire, a burnout measure, and the Adult Oncologists Grief Questionnaire. To examine the effect of grief reactions and burnout on emotional distress while controlling for country and past depression within each gender, 2 hierarchical linear regression analyses were computed. .5], respectively). For both genders, higher levels of grief reactions were associated with greater emotional distress among those who reported high levels of burnout (P<.001). However, for men, the association between grief reactions and emotional distress also was documented at moderate levels of burnout (P<.001). CONCLUSIONS: Patient death is a regular part of clinical oncology. It is essential that oncologists be able to cope effectively with this aspect of their work. The findings of the current study highlight the need to take into account the cumulative stressors that oncologists contend with when designing supportive interventions. Gender differences in burnout, reactions to patient death, and emotional distress need to be addressed to ensure the best quality of life for oncologists and the best quality of care for their patients.
INTRODUCTION
Rates of burnout among oncology personnel can be alarmingly high. In 1 study of nearly 1500 oncologists in the United States, 45% reported being burned out by their work. 1 Overall, burnout studies have found the prevalence rates to be 25% to 71% among medical oncologists, [2] [3] [4] [5] [6] 38% to 49% among radiation oncologists, 7, 8 and 28% to 36% among surgical oncologists. 9, 10 The research regarding who is most at risk of burnout is inconsistent. Some studies have found that female oncologists are at an increased risk of burnout, 1,2,5,11-13 whereas other studies have found no significant gender differences. 7, 8 The high prevalence of burnout is concerning because it can significantly impact patient and oncologist well-being. 4, 14, 15 The literature has reported that burnout can negatively affect patient care 3, 6, 16 and professionalism. 17, 18 Moreover, burnout can increase medical errors [19] [20] [21] and decrease satisfaction with work. [19] [20] [21] Many causal factors have been identified including patient volume, insufficient resources at work, poor workplace management, 19 and difficulty balancing work and home life. 22, 23 In addition, dealing with patients at the end of life and coping with chronic patient death also can lead to emotional distress and burnout. 6, 24 For example, in one survey of oncologists, the authors concluded that coping with the challenges of end-of-life care may be the single most important factor related to burnout. 6 Moreover, in qualitative studies, oncologists report that grief over patient death contributes to their feelings of emotional distress and burnout. 24, 25 In summary, the literature in the field supports the notion that the patient-physician relationship is one of the most gratifying aspects of practicing medicine; however, it can also be one of the greatest sources of stress. 26 This is particularly true for physicians who deal with patients at the end of life and who experience frequent patient death in their practices, 24 and therefore may be at the greatest risk of burnout. 6, 14 Although the research is inconsistent, some studies have found that female oncologists appear to be at an increased risk of burnout. 1, 2, 5, [11] [12] [13] As such, the purpose of the current study was to examine gender differences with regard to the effect of the association between reactions to patient death and burnout on emotional distress among clinical oncologists.
MATERIALS AND METHODS

Participants and Procedure
A convenience sample of 178 oncologists from Israel (28 men and 52 women) and Canada (50 men and 48 women) participated in the current study. The oncologist collaborator advised us as to how to best be culturally appropriate to each group of oncologists we recruited. Israeli oncologists were recruited via oncologist collaborators who sent an e-mail to their colleagues explaining the study or at professional conferences. Canadian oncologists were recruited online. Members of the Canadian Association of Medical Oncologists and the Canadian Association of Radiation Oncology were sent an e-mail explaining the study and were invited to participate. All aspects of the study were approved by the appropriate Institutional Ethics Committees.
Measures
Patient Demographics
A self-report questionnaire included information concerning participants' demographics, country of residence, years of experience, the mean number of patients seen each week, and the mean number of patients who die in their care each month.
General Health Questionnaire
The General Health Questionnaire (GHQ) 27 consists of 12 items assessing the severity of emotional distress over the past 4 weeks using a 4-point Likert-type scale (from 0 indicating never to 3 indicating often). Emotional distress refers to mild depression and anxiety that may affect the subjective well-being of the oncologist. For example, the GHQ asks about problems sleeping, feeling happy or sad, feeling run down, feeling like a worthy person, etc. The higher the score on these items, the higher the likelihood that the oncologist has emotional difficulties. The final score is generated by summing the responses and ranges from 0 to 36. High scores indicate higher emotional distress. Internal reliability was high (Cronbach a 5 .87).
Grief Reactions Questionnaire
We developed the Adult Oncologists Grief Questionnaire (AOGQ) to assess the prevalence of grief reactions in response to patient death. Preliminary items for the AOGQ survey were generated from 3 sources: a literature review to identify any similar questionnaires, expert opinion (ie, clinicians), and qualitative data from in-depth interviews that one of the authors (L.G.) previously conducted with adult oncologists. 24, 25, 28, 29 After developing the finalized AOGQ, cognitive interviews with 5 Israeli and 5 Canadian oncologists were conducted. 30 Oncologists were asked to complete the survey in the presence of the research assistant and to use the "think aloud" technique to elucidate the cognitive processes involved in completing the survey. Cognitive interviews included questions regarding the comprehension of the survey items, memory retrieval of relevant information, decision processes, and response processes. Surveys were edited as necessary based on the oncologist's cognitive interviews until the research team was satisfied with the finalized AOGQ.
The final AOGQ consisted of 20 items assessing the frequency of negative reactions to patient death. Negative grief reactions (generated from in-depth interviews with oncologists) refer specifically to responses that occur after a patient has died. These items include statements after a patient has died such as: "I feel sad," "I feel powerless," "I feel like a failure," "I cry," "I am irritable at home," etc. Supporting Information material S1 shows a full list of items for this scale. Items are rated on a 5-point Likert scale, ranging from 1 ("never") to 5 ("always"). The final score is computed by summing all the items, and scores range from 20 to 100, with higher scores indicating higher negative reactions after patient death. Internal reliability in the current study was good (Cronbach a 5 .86). Oncologists also were provided with free text boxes to comment about patient death, emotional distress, and burnout.
Single item of burnout
The Maslach Burnout Inventory (MBI) is considered the standard for the assessment of burnout. In the current study, burnout was assessed using 1 single-item measure adapted from the full MBI: "How often do you feel burned out from your work?" This question was answered on a 7-point Likert scale, with response options ranging from 0 ("never") to 6 ("every day"). This single item correlates strongly with the emotional exhaustion component of burnout as measured by the full MBI 31 and has been shown to perform well as a predictive factor compared with the full MBI. 32 As reported earlier, higher scores on burnout, particularly as they relate to emotional exhaustion, are associated with a range of negative outcomes including medical errors, oncologists' decreased satisfaction with their work, and compromised patient care.
Statistical Analysis
To examine the stability of the findings, we conducted a post hoc power analysis to examine the actual power of the current results, based on a sample size of 78 participants. Power analysis indicated that our sample was sufficient to detect a medium to large effect size as was found in the current study (Cohen's 2f 5 0.43 and Cohen's 2f 5 0.1.27). Power for 78 participants for f 5 0.43 was 0.99 and was 1 for f 5 1.27. We compared Israeli responses and Canadian responses and found no statistically significant differences, thereby indicating that the recruitment method (or cultural variations between Israelis and Canadians) had no impact on the type and quality of data collected.
Analyses were performed using SPSS statistical software (version 21.0; IBM Corporation, Armonk, NY). 33 Sociodemographic characteristics of men and women were compared by the chi-square test for categorical variables. Bonferroni correction was applied to account for multiple comparisons (a 5 .007). Independent Student t test analyses were used to examine differences between men and women with regard to emotional distress, grief reactions, and burnout. Bonferroni correction was applied to account for multiple comparisons (a 5 .016). Bivariate correlations between independent and dependent variables were calculated using the Cramer phi for categorical variables (ie, gender, marital status, country, and past depression,). The Kendall tau-b was calculated for ordinal variables (ie, age, stage of career, mean number of patients seen each week, and mean number of patients who die each month), and the Pearson correlation coefficient (r) was calculated for continuous variables (ie, emotional distress, grief reactions, and burnout).
To examine the effect of grief reactions and burnout on emotional distress while controlling for country and past depression within each gender, 2 hierarchical (3 steps) linear regression analyses were computed. Emotional distress was entered as the dependent variable in each regression analysis. Independent variables included demographic variables (country and past depression) in the first block, grief reactions and burnout in the second block, and 2-way interaction between grief reactions and burnout in the third block. Tests of simple effects were conducted for significant 2-way interactions. 
RESULTS
Sample Description
Sociodemographic characteristics and clinical information regarding the sample by gender are presented in Table 1 . There were no significant differences noted between men and women with regard to any of sociodemographic characteristics and clinical information.
Differences Between Men and Women With
Regard to Grief Reactions, Burnout, and Emotional Distress
Gender was found to be significantly associated with burnout (t(176) 5 -3.05; P<.01) and emotional distress (t(176) 5 -2.78; P<.01) such that female oncologists reported significantly higher levels of burnout and emotional distress. Gender differences in grief reactions were found to be marginally significant (t(176) 5 -2.35; P 5 .019). Female oncologists reported higher negative grief reactions after patient death compared with their male counterparts ( Table 2) .
Association Between Grief Reactions, Burnout, and Emotional Distress
Bivariate correlations between independent and dependent variables are presented in Table 3 . There were significant medium to highly positive correlations noted between gender and grief reactions and burnout. Moreover, there was a significant highly positive correlation observed between past depression and emotional distress. In addition, there were significant medium to high positive correlations observed between emotional distress, grief reactions, and burnout. Two hierarchical linear regression analyses were computed for men and women to investigate the effect of grief reactions and burnout on emotional distress. For females, the analysis revealed a significant effect, predicting 30% of the variance in emotional distress. As can been noted in Table 4 , female oncologists' scores regarding burnout were related to emotional distress, such that higher reports of burnout were related to higher emotional distress (partial r, 0.41; P<.001).
The interaction between burnout and grief reactions also was found to be significant (partial r, 0.23; P<.05), suggesting that the effect of grief reactions on emotional distress depended on the level of burnout. Simple slopes for the association between grief reactions and emotional distress were tested for low (-1 standard deviation [SD] below the mean), moderate (mean), and high (>1 SD above the mean) levels of burnout. Although significant positive correlations between grief reactions and emotional distress were documented for those reporting high levels of burnout (Fig. 1 ).
For males, the analysis revealed significant results, predicting 56% of the variance in emotional distress. As can been observed in Table 4 , for males the results indicated that more grief reactions (partial r 5 0.43; P<.001) and higher burnout (partial r 5 0.60; P<.001) were both significantly associated with higher emotional distress. In addition, the interaction between burnout and grief reactions also was statistically significant (partial r 5 0.34; P<.01), suggesting that the effect of grief reactions on emotional distress varied as a result of the level of burnout. Simple slopes for the association between grief reactions and emotional distress were tested for low (-1 SD below the mean), moderate (mean), and high (>1 SD above the mean) levels of burnout. A significantly positive association between grief reactions and emotional distress was found in moderate and high levels of burnout. However grief reactions were more strongly related to emotional distress for high levels of burnout (b 5 0. (Fig. 2) . This figure demonstrates the correlation between grief reactions and emotional distress within different levels of burnout for male oncologists. This figure illustrates that when male oncologists report both high and moderate levels of burnout, there is a correlation between grief reactions and emotional distress such that higher grief reactions are associated with higher emotional distress. Among male oncologists who report lower levels of burnout there is no association between grief reactions and emotional distress. Emotionally distressing -Too many deaths for too many of us would be depressing.
Gender Differences in
-It can be painful.
-Tiring and burdensome. Fear of being vulnerable -Physicians are supposed to always hold it together and be stoic.
-Fear of criticism of treatment administered.
-Talking about it is essential and important, and yet it's perceived negatively by most doctors, which is why most Baliant groups fail.
-The chance of openness in a group of people with whom you work is low. With a mental health professional in a closed room there is a better chance. Overwork/lack of time -Lack of time at work to process/react to death. The next patient is always waiting.
-I think we would all probably like to talk more, but rarely have time to meet or to talk. We end up only talking about exceptional upsetting cases or when one of us is in obvious crisis.
-Limited time at the best of times, so just have to keep moving on.
-Truly no time...you unfortunately have to just move on to the next patient and family. We have created no mechanism in our workplace to address bereavement as physicians. Are there any other interventions you would like to help you with cope with patient death? If so, please describe them:
Workload factors -Acknowledgement by administration/government of the difficult nature of our jobs, and that volume alone is not the only determinant of care that should be looked at.
-Lower clinical load.
-Time in the work schedule to process/grieve. -Our excessive workload makes it nearly impossible to find the time to contribute to research in the manner I would desire, and our employer shows no regard for nor interest in the value of oncology research, not even staffing our centre adequately to meet everyday needs. I really need those who -Feeling completely suffocated by workload and at the same time motivated to do everything possible for these patients who are relying on you.
Feeling that administrators are distant, removed, unaware, heedless, political, willfully uninformed, or incompetent, and shielded from these stresses and needs.
-Competing demands from every corner.
-The totality that this profession demands emotionally. The workload that doesn't allow investing in every patient properly.
-The workload and the inability to balance between the wish to give every patient the maximum time and attentiveness and the great number of patients. Administrative burden/bureaucracy -Administrative burden.
-Paperwork and lack of clerical support.
-Obsession of the system with rules, procedures and "cost-saving" while wasting loads of money due to poor management and stupid politics. Overwork/burnout -I use nonclinical activities to balance the difficult patient care activities. But there is less and less time in the workday to do nonclinical activities, so it pushes out the part of work that balances me, the research. I worry that I will burn out because I care so much about my patients, and need the research to balance that out.
-The impact of the work we do on our health is not understood or appreciated by managers. If there was adequate help in the clinic the emotional burnout could be better managed.
-We need to recognize this as an issue. Agree completely about teaching strategies on coping. . .we will certainly be burnt out.
-My work consumes far too many hours every week, and even at that, I am falling further and further behind. Is there anything else that you would like to tell us about your experience as an oncologist who deals Emotional distress/burnout -We send patients and caregivers to meet with social work, but never offer such services to the health care professionals. I think it would be helpful to have individual sessions with specific psychologists/specialists in this area.
Therefore, the results of the current study indicate that in both female and male oncologists, there is an effect of grief reactions and burnout on emotional distress. The more grief reactions and the higher the burnout experienced by the oncologists, the more emotional distress they report. However, for female oncologists, this correlation was documented only in high levels of burnout, whereas for male oncologists it also appeared in moderate levels of burnout. Table 5 presents a thematic analysis of oncologists' responses to the open-ended questions regarding patient death, burnout, emotional distress, and overall wellbeing. These responses illustrate the emotional complexity, depth, and difficulties associated with providing patient care at end of life. Although the statistical analyses provide an excellent overall picture of oncologists' experiences with patient death as it relates to emotional distress, grief reactions, and burnout, the qualitative data presented in Table 5 illustrate the phenomenological experience of these experiences. For example, with regard to emotional distress when patients die, one oncologist remarked, "Makes me remember other patients I have been very close to so compounds the sadness. I feel I have some PTSD symptoms." Another similarly noted, "At times I feel flatter emotionally than what I think is normal, even when I am attached to the patient and their family. I feel at times like an actor and that the words I say, though heartfelt, sound stilted. I'm sure this is some degree of burnout. If you ask oncologists if they are burnt out or distressed, those working for a long time probably can't really remember what 'normal' feels like."
Qualitative Data Analysis
DISCUSSION
In the current study, we investigated the effect of the association between grief reactions and burnout on emotional distress among oncologists, with a focus on gender differences. For both genders, higher levels of grief reactions were associated with greater emotional distress among those who reported high levels of burnout. However, for men, the association between grief reactions and emotional distress was also documented at moderate levels of burnout. Thus, men who are burned out may be more vulnerable to grief reactions and emotional distress than women. We speculate that burnout may lead to higher sensitization in the oncologist, thereby leading them to be more vulnerable to patient death and emotional distress than either of these factors on their own. Whereas previous research 6, 24 has suggested that patient death may be one cause of burnout, the findings of the current study indicate that burnout may interact with grief reactions and patient loss in affecting the emotional state of the oncologist. It may be the cumulative effects of work demands that are associated with burnout, and this burnout in turn may lead to a downward spiral in which events such as patient death may lead to increased grief reactions and emotional distress in the oncologist, who under normal conditions would be able to cope effectively. Although further research is needed to determine causality, the cumulative stresses model can provide a good explanatory model for this spiral. It is a theoretical approach that suggests that negative life events have an enduring and multiplying impact over an individual's life course. 34 The more negative events an individual experiences in a given time period, the higher the likelihood they will experience more injury, illness, or in some cases even death. 35 This "pile up" effect increases the risk of psychological distress and predicts recurrences of psychiatric disorders, posttraumatic stress disorders, and substance abuse. 36 In the case of the current study, burnout on its own may be manageable, but as the cumulative stresses model suggests, each additional stressor (such as patient death) can add to the load of an already overburdened oncologist, and may be the tipping point that is associated with more emotional distress for the individual.
We speculate that men may be more vulnerable to grief reactions and emotional distress at more moderate levels of burnout because of a medical culture that associates oncology with "toughness" and emotional detachment. 28 Related to this is a gendered culture that restricts men's ability to express their emotions openly and thus seek support for their emotional needs, 28, 29 potentially leading to untreated distress even at moderate levels of burnout. In a qualitative study of oncologists' experiences of patient death, male oncologists reported that although they experienced emotional distress over patient death, they did not feel comfortable talking about it because they did not want to appear "vulnerable." Conversely, female oncologists believed they could turn to several places for social support for their grief reactions. With regard to this, one male oncologist explained why he would not seek support from a colleague: "You don't want to be viewed as having weaknesses as a physician...The weakness is that you can't deal with patient loss." 28 The findings of the current study also demonstrate that female oncologists reported more grief responses to patient death, more emotional distress, and more burnout compared with their male counterparts. These findings corroborate previous research that has indicated that female oncologists are at a higher risk of burnout than male oncologists.
1,2,5,11 -13 There are a few reasons that may explain this gender discrepancy. First, in the current study, more females (43%) saw 40 patients per week than did males (31%). Previous research has found that patient load is one causal factor of burnout, 16 and this may be one explanation. Second, we speculate that female oncologists might be at higher risk of burnout due to the potential competing demands of work and family life. 12, 37 Although both men and women struggle with work-life balance, women shoulder more of the home care and parenting burden than men. 38, 39 There is convincing evidence to suggest that providing women with childcare reduces burnout. In a metaanalysis, the authors found that women in the United States who had short maternity leaves and conservative family care policies had significantly more burnout than women in the European Union, in which maternity leave and childcare are generous and accessible. 40 
Limitations
The current study has limitations. Selection bias is a concern. Those who responded to the survey may be more interested in, or affected by, issues such as burnout, patient death, and emotional distress than those who chose not to respond. Second, the current study is cross-sectional and thus causality cannot be inferred.
Conclusions and Clinical Implications
Patient death is a regular and expected part of clinical oncology. As such, it is essential that oncologists be able to cope effectively with this aspect of their work. The findings of the current study indicate that the association between burnout and patient death impacts emotional distress, and therefore all interventions for oncologists must take into account the cumulative stressors that oncologists contend with rather than focusing on each stressor individually. To our knowledge, to date, the vast majority of interventions for burnout have been individualistic, and almost none have focused on responding to patient death. In Supporting Information material S2, we provide a summary of some of the interventions used to support oncologists in their difficult work and some recommendations for what might help to mitigate some of the strain associated with patient death. The majority of these interventions have focused on personal factors that may help prevent burnout such as practicing mindfulness, 41, 42 teaching psychosocial skills, 43, 44 promoting selfawareness, and stress reduction techniques. 42, 45 Although these are promising first steps, the majority of the research to date has been anecdotal or has relied on preanalyses/ postanalyses that have shown little improvement in burnout scores. When more sophisticated research analyses are used, the outcomes of these interventions are modest. For example, one recent randomized clinical trial intended to promote job satisfaction and professionalism in physicians found that although empowerment and engagement increased at work, no differences were found with regard to stress, symptoms of depression, overall quality of life, or job satisfaction. Despite the rigor of the intervention and the methodological design, little change was noted in the overall well-being of the physicians who participated in the trial. 46 To accurately assess which interventions can assist oncologists in reducing their grief burden and avoid and/or treat burnout, systematic and controlled evaluations are needed.
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